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for  the  period  1  July  95  to  30  June  96: 

a.  The  parent  award  is  AFOSR91-0395  and  F49620-95-1-0023. 

b.  The  parent  award  was  $199,411  for  the  period  9/1/92  to  8/31/93  and  was  to  include  the 
support  of  one  full  time  student.  In  the  period  9/1/93  to  8/31/94,  the  parent  award  was 
$231,252  and  supported  one  full  time  student.  There  was  a  gap  in  funding  before  a  new 
grant,  F49620-95- 1-0023  was  awarded  for  the  period  11-1-94  to  10-31-95  for  $189,406. 
Incremental  funding  of  $208,913  was  for  the  period  11-1-95  to  10-31-96. 

c.  The  ASSERT  award  primarily  supported  2  students,  Heun  Jin  Lee  and  Doug  Smith 
during  this  period.  Minor  amounts  of  support  (roughly  $5,300  in  total  salary)  were  also 
given  to  Joel  Hensley,  and  "rotation"  students,  Andrew  Kerman,  Kathy  Pullman,  and 
DiUion  Tracy,  The  total  amount  given  to  the  students  for  the  period  1  July  95  to  30  June 
96  was  $38,498  in  salaries,  $10,194  in  benefits  and  $28,193  in  indirect  costs. 

d.  Certification  of  US  citizenship  is  attached.  Also  attached  are  the  transcripts  of  the 
student’s  course  work. 

e.  During  this  time  period,  Doug  Smith  has  actively  participated  in  a  number  of  experiments 
using  single  molecules  of  DNA  as  a  model  polymer  system.  The  following  work  has 
been  published  or  submitted  during  the  last  year: 

1)  Optical  manipulation  of  Single  DNA  Molecules,  T.  Perkins,  D.  Smith  and  S. 
Chu,  Physics  News  in  1994  (Biological  Physics  Chapter),  (AIP,  1994). 

2)  Self-diffusion  of  an  Entangled  DNA  Molecule  by  Reptation,  D.E.  Smith,  T.T. 
Perkins  and  S.  Chu,  Phys.  Rev.  Lett.  75,  4146  (1995).  (This  paper  was  submitted 
during  the  previous  year.) 

3)  Polymer  Dynamics  with  Single  Molecules  of  DNA,  S.  Chu,  S.  Quake,  T.  Perkins 
and  D.  Smith,  in  Laser  Spectroscopy  12,  eds.  M.  Inguscio,  M.  Allegrini,  A. 
Sasso  (World  Scientific,  1996)  pp.  419-422. 

4)  Applications  of  laser  Cooling  and  Trapping  to  Precision  Measurements  and 
Polymer  Physics,  B.  Young,  M.  Weitz,  J.  Hensley,  T.  Perkins,  D.  Smith,  S. 
Quake  and  S.  Chu,  in  Quantum  Coherence  and  Decoherence,  eds.  K.  Fujikawa 
and  Y.A,  Ono,  (North  Holland,  Amsterdam,  1996)  pp  47-52. 

5)  Dynamical  Scaling  of  DNA  Diffusion  Coefficients,  D.E.  Smith,  T.T.  Perkins  and 
S.  Chu,  Macromolecules,  29,  1372  (1996). 

6)  Hydrodynamics  of  Flow  Past  a  DNA  Molecule,  R.G.  Larson,  T.T.  Perkins,  D.E. 


Smith  and  S.  Chu,  submitted  to  Phys.  Rev.  Lett.,  (1996). 

A  plenary  talk,  several  invited  talks,  seminars  and  colloquia  have  already 
been  given  on  this  work.  Doug  is  currently  working  on  a  series  of  experiments 
that  will  greatly  increase  the  understanding  of  the  so-called  "coil- stretch" 
transition.  Our  contributions  to  this  topic  will  also  be  included  in  two  chapters  in 
an  upcoming  book  on  rheology. 

Heun  Jin  Lee  has  co-authored  several  papers  on  laser  cooling  and  atom  trapping 
aimed  at  storing  atoms  in  optical  traps  for  longer  quantum  coherence  times,  and  lower 
temperatures  and  higher  densities.  The  following  papers  were  published  during  this  time. 

1)  Optical  Traps  for  Ultracold  Atoms,  M.  Kasevich,  H.J.  Lee,  C.A.  Adams  and  S. 
Chu,  in  Laser  Spectroscopy  12,  eds.  M.  Inguscio,  M.  Allegrini,  A.  Sasso  (World 
Scientific,  1996)  pp.  13-16. 

2)  Raman  Cooling  of  Atoms  in  an  Optical  Dipole  Trap,  H.J.  Lee,  C.S.  Adams,  M. 
Kasevich  and  S.  Chu,  Phys.  Rev.  Lett.  76,  2658  (1996). 
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